During the early phases of tissue sectioning for electron microscopy, virtually all of the standard cytological fixatives were tried. Of these, osmium tetroxide appeared to give the best preservation, and this was further improved by buffering the fixative solution at a slightly alkaline pH (Palade (1)). A variant developed by Dalton (2) contains Os04 in a chromate-dichromate system. Formalin has been used for special purposes for electron microscopy, and a fixative without OsO4 has been described by Low (3) , consisting of a chromic acid-formaldehyde mixture.
Potassium permanganate, or more specifically the permanganate ion, has occasionally been used as a fixative or stain in light microscopy (4) . It provides remarkable preservation of many cell components at the electron microscope level, as the following plates illustrate. The tissue fine structure looks similar to that following osmium treatment, thus rendering less likely the criticism that electron microscopists are merely seeing artifacts of osmium fixation. Besides preserving fine structure, permanganate fixation enhances tissue density Within the range tested, namely from 0.5 to 1.2 per cent, the concentration of KMnO4 does not appear to be critical. The buffered KMnO4 solution is cooled in cracked ice, and 1 or 2 mm. cubes of tissue are fixed at O°C. for 15 minutes to 12 hours. Tissue fixed in this manner but at room temperature seems to be badly damaged; the effect of intermediate temperatures has not been established. At the end of fixation, the tissue is rinsed for several minutes in cold (0-5°C.) 25 per cent ethanol, and allowed to warm to room temperature in fresh 25 per cent ethanol, (15 to 20 minutes). The blocks are then dehydrated through graded alcohols as usual, and taken into n-butyl methacrylate in which they are embedded. The tissue seems to be more difficult to cut with glass knives than equivalent osmium-fixed material.
It is unlikely that KMnO4 will replace OsO4 as a general purpose fixative. Tissue structure shows a somewhat granular texture, the 150 A cytoplasmic granules which have a high RNA content are absent, and mitochondria appear swollen. Membranes, however, are remarkably distinct. Plasma membranes of cells are exceptionally well defined, for example in the brush border of renal convoluted tubular epithelium (Fig. 2 ) and the C fibers of peripheral nerve (Fig. 3) . The paired membranes surrounding mitochondria, and the cristae projecting from the inner membrane are readily apparent in Figs. 1 and 2 . The high contrast of the membranes reveals nuclear pores in oblique sections of nuclear envelope (Fig. 1) . The layers of the myelin sheath of peripheral nerve are well preserved, including the middle layer (Fig. 4) . The vesicles characteristic of synapses are similarly clearly differentiated after permanganate fixation (Fig. 5) . Granules in liver, which are probably glycogen, are preserved better than with osmium, and take the form of cytoplasmic rosettes or clusters, composed of small (100 to 150 A) globular elements (Fig. 1) . Permanganate destroys the myofilaments of striated muscle, but the sarcoplasmic reticulum is clearly revealed in the interfibrillar spaces where it appears regularly disposed in relation to the A and I bands of the myofibril (Fig. 8) . In the pancreas the delicate membrane surrounding the zymogen granules, and the conspicuous parallel array of endoplasmic reticulum are also well defined (Fig. 6 ). High resolution micrographs reveal a lace-like or reticular structure to these membranes (Fig. 7) , in contrast to the homogeneous membranes seen after osmium fixation.
Permanganate fixation seems to demonstrate membrane systems with special clarity. It seems almost specific for the endoplasmic reticulum in its broad aspects (Porter (6)). It reveals a reticular structure in these membranes, which may be artifact, or may have some basis in reality. Permanganate is insoluble in oils and fats, in contrast to the high solubility and reactivity of OsO4 in these materials. This feature may contribute to the further understanding of tissue fine structure in terms of the distribution of lipides and proteins.
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